INTRODUCTION
Unlike dicots, the pollen of monocots has received very little attention. Pollen morphological data were used by Dahlgren and Clifford (1982) and Dahlgren et al. (1985) during comparative studies and toward a more natural, phylogenetic classification of the monocotyledons. Zavada (1983) summarized the apertures and wall structures of monocot pollen and discussed evolutionary trends for those characters. Since then there has been a gradual increase in the use of pollen morphological data in phylogenetic analyses. A number of authors studied different groupsdistrict. The district is also a lead producer of flowers such as Tuberose, Gladiolus, and Marigold. Arabari forest range which was the site of India's first Joint Forest Management scheme is only 30 km away from the district town.
According to APG III system of classification (2009), there are 60,000 species of monocots occurring globally belonging to 78 families and 12 orders. Prain (1903) reported 241 genera and 740 species of monocots from West Bengal. In the present investigation, pollen grains of 54 genera and 66 species belonging to 19 families were collected from different parts of Paschim Medinipur district and simultaneously analyzed. The study was aimed at improving the general knowledge of the palynology and mode of pollen dispersal in this plant group and to contribute toward the constitution of a regional pollen flora in this part of the country which has received exceptionally modest consideration. Regarding the manner of pollen dispersal, sedges and grasses are anemophilous while the majority of the taxa with monosulcate pollen morphotypes are entomophilous and mostly dispersed by the different honeybee species, therefore, families producing such type of pollen grains are also adding themselves as potential bee plants for sustenance of honeybee hives of wild and managed varieties.
MATERIALS AND METHODS
During the present study, fresh polleniferous materials were collected from the different regions of Paschim Medinipur district, West Bengal. Polleniferous materials were preserved in formalin-acetic acid-alcohol solution, and the corresponding herbarium sheets were prepared. Plant specimens were identified by the scientists (Monocot section) of Botanical Survey of India, Kolkata. Palynological preparation of pollen samples was done using acetolysis method (Erdtman, 1960) . First, anthers were dissolved in acetic acid, crushed and transferred to centrifuge tubes through proper mesh size. Pollen material was centrifuged at 2500 rpm for 10 min and decanted off. 5 ml of acetolysis mixture (acetic anhydride and concentrated sulfuric acid in a ratio of 9:1) was then added in the tubes containing pollen pellet. After thoroughly mixing, the mixture containing tube was placed in a water bath (at 80°C) for 3-4 min. After cooling, it was again centrifuged at 2500 rpm for 10 min. Again 5 ml of glacial acetic acid was poured in the sediment and centrifuged. A mixture was prepared having 2 ml of glacial acetic acid, 2-3 drops of saturated sodium chlorate solution followed by 1-2 drops of concentrated HCl. Such prepared chlorination mixture was then supplemented in the tubes containing pollen material (Nair, 1970) , used to bleach the pollen samples for better understanding of the pollen walls. Finally, the polleniferous materials were washed with distilled water and centrifuged again. The pollen sediment was taken on a small piece of glycerine jelly and transferred to the center of a glass slide. Then, warmed gently to melt the jelly containing pollen sediment and covered by cover glass. The cover glass was sealed with paraffin wax. Microscopy was done using Leica DM1000, and photomicrographs of suitable magnifications were made with Leica DFC295 Digital camera. Pollens were described using standard terminologies (Erdtman, 1952; Kremp, 1965; Faegri and Iversen, 1975; Walker and Doyle, 1975) . The collected families are Agavaceae, Amaryllidaceae, Arecaceae, Asphodelaceae, Cannaceae, Colchicaceae, Commelinaceae, Costaceae, Cyperaceae, Hemerocallidaceae, Hydrocharitaceae, Iridaceae, Liliaceae, Limnocharitaceae, Musaceae, Poaceae, Pontederiaceae, Typhaceae, and Zingiberaceae. Besides, melissopalynological observations (Pal and Karmakar, 2012; Layek et al., 2015; Layek and Karmakar 2016) and field observations were also noted regarding the mode of pollen dispersal.
RESULTS
The different palynological features of the studied taxa are presented in Table 1 . Text figures and photographs are displayed in Plates 1-5. Pollen morphological variation was described for size and shape, the number, position, and type of apertures and pattern of exine ornamentation.
Description of Pollen Grains
Alliaceae: Allium cepa L. [Pl.I:1, Pl Pollen grains bilaterally symmetrical, peroblate (43 µm × 77 µm), amb elliptic, monosulcate, sulcus narrowly elliptic, extending from pole to pole, exine 2.5 µm thick, sexine as thick as nexine, surface distinctly Cyperaceae and Poaceae are relatively stenopalynous taxa (Sharma, 1967; Chaturvedi et al., 1998, Kawarase and Kunjalwar, 2016) . Pollen grains of both the families are spheroidal in shape and exhibit distally placed single porate aperture (anaporate). According to Erdtman (1952) pollen grains of Cyperaceae are 1-4 aperturate. However, dizonocolpoidate nature of exine was described by Nair (1990) (Andersen and Bertelsen, 1972; Kohler and Lange, 1979; Chaturvedi et al., 1994 Chaturvedi et al., , 1998 Perveen, 2006 Therefore, monosulcate apertural pattern with elaborate surface features correspond with entomophily which is an evolutionary evolved character with respect to pollination. The pollen grains in the members of Cyperaceae and Poaceae are extensively used in wind pollination. Pollen grains are dry rather than sticky due to poor development of pollenkitt or completely lacking leading to reduce clumping (Willmer, 2011) . Surface patterns are relatively unsculptured (Crane, 1986; Linder, 1998) and a reduction in size and number of apertures, may help to reduce the water loss. Hence, along with the reduction in the size and number of floral parts, the key evolutionary adaptations in the grasses include the development of wind pollination by virtue of their simple pollen morphotypes.
